In this study, TiO 2 films were deposited using thermal Atomic Layer Deposition (ALD) system. It is observed that asdeposited ALD TiO 2 films are amorphous and not suitable as TFT channel material. In order to use the film as channel material, a post-annealing process is needed. Annealed films transform into a polycrystalline form containing mixed anatase and rutile phases. For this purpose, devices are annealed at 475°C and observed that their threshold voltage value is 6.5 V , subthreshold slope is 0.35 V/dec, I on /I off ratios 2.5x10 6 and mobility value is 0.672 cm 2 /V.s. Optical response measurements showed that devices exhibits decent performance at ultraviolet region where TiO 2 has band to band absorption mechanism.
INTRODUCTION
TiO 2 is a very interesting semiconductor due to its wide bandgap and functional optical properties such as optical transparency and photocatalytic activity. Adjustable doping concentration characteristic of TiO 2 thin films is very attractive in terms of electronic applications. Undoped, in our case: as-deposited/unannealed, TiO 2 has a very high dielectric constant (~100) and behaves like an insulator; on the other hand, doped TiO 2 films, which correspond to annealed films at a temperature higher than 300°C for this study, behave like a wide-bandgap semiconductor. 1 As a result, flexible and transparent TFT's can be built using TiO 2 films either as the dielectric layer or as the channel layer by observing the doping concentration of the film. 2 As we preferred in our experiments, ALD technique can be chosen for TiO 2 channel layer deposition owing to very important advantages of the system like accurate thickness control, good conformality and reproducibility. Electrical characteristics of TiO 2 -based TFT's shown in literature are summarized in Table 1 . Analysis on TiO 2 thin films showed that anatase inclusions are formed in the amorphous film which then transform into crystalline phase by additional treatments like annealing. In our work, XRD and XPS measurements are performed in order to analyze the effect of annealing on mixed phases forming the film. Figure 2 shows the XRD analysis of amorphous TiO 2 films and films annealed at 475°C, all diffraction peaks can be indexed to the anatase and rutile phases of TiO 2 . Stoichiometric analysis of films annealed at 475°C is obtained by considering both the atomic percentages of O1s and Ti 2p from the survey scan spectra and area ratios of O-H/Ti-O bonds from the detailed analysis of O1s spectra. Ti/O ratio is calculated as 0.5425 after eliminating O-H bonds. 
RESULTS AND DISCUSSION

Electrical measurements of TiO
Oxide capacitance is calculated using the equation C ox = ε o ε r t ox , where t ox and ε r denote the thickness of ALDdeposited Al 2 O 3 layer (taken as 9) and its dielectric constant, respectively. Summary of electrical properties is given in Table 2 .
(c) Spectral responsivities of fabricated TiO 2 with 150 μm x 100 μm device area are measured using characterization setup given in Figure 5 . Xenon Arc lamp is used as a wideband light source. Its output is monochromated and mechanically chopped at 400 Hz. Chopped light is focused on fabricated device at normal incidence. Photocurrent between source and drain terminals are measured for various drain to source biases while gate to source voltage is kept constant at 0 V. TiO Monochromated and mechanically chopped light is focused on fabricated device from top with normal incidence. The photocurrent between drain and source terminals is measured with lock-in amplifier. Figure 6 . Spectral responsivity measurements of our TiO 2 TFTs for various V DS (drain-to-source bias) while constant V GS (gate to source bias) of 0 V.
